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Al~traet--Balata resin from the "balata tree" (Mimusops globosa) is shown to contain squalene, fl-arnyrin, 
lupeol, cycloartcnol, 24-methylenecycloart anol and the ketones corresponding to the aforementioned alcohols. 

T im LATEX which exudes f rom the bala ta  tree (Mimusops globosa) (Sapotaceae) is used as a 
commercial source of  trans-polyisoprene (gutta percha or balata hydrocarbon). The resinous 
const i tuents  of  crude balata  may be extracted with acetone and  it is these which consti tute the 
ba la ta  resin of commerce. 

F r o m  bala ta  resin, Tschirch I isolated balataresinol  which he formulated as C27H460 2 or 
C27H4402, while T a n a k a  2 isolated an alcohol, balatol,  which was formulated as C32H5202. 
The similarity of balatol  and balataresinol  to resiniferol, C30H500, isolated from Euphorbia 
resinifera, was observed by Julia, 3 who suggested that  these materials were identical. Cocker 4 

(Ia) R = H, R'  = CH3 
(Ib) R ~ H , R ' = H  

(Ila) R = H, R' = CH3 
(lib) R = Bz, R' = CH3 

(Ilia) R = H, R' = CH3 
(lllb) R = Bz, R' = CH3 

(IV) R = Ac, R' = CH3 (V) R = Ac, R" = CH3 

isolated a similar alcohol f rom the heartwood o f M .  globosa, and showed that  it was a mixture 
of cyclolaudenol (Ia) and  an  unidentif ied alcohol, which was later characterized by Ourisson 5 
as the C4-monomethyl  analogue (Ib) of cyclolaudenol.  

A. Tscnmcn and O. MULLER, Arch. Pharm. 243, 114 (1905); A. TSCmRCH and E. SCnERESCrmWSKI, Arch. 
Pharm. 243, 358 (1905). 

2 y .  TANAKA, T. KUWATA and T. SUzuKI, J. Soc. Chem. Ind. Japan 38, 504B (1935). 
G. DUPONT, M. JULIA and W. R. WRAGG, Bull. Soc. Chim. F. 852 (1953). 

4 W. COCKER and S. J. SHAW, J. Chem. Soc. 677 (1963). 
s G. B~R~, F. Boa~rAea, B. MAcho, A. MARSm, G. OOmSSON and H, PIO~OWSKA, Bull. Soc. Chim. F. 2359 

0964). 
1669 



1670 W. LAWRIE, J. McLEAN and O. O. O. OLUBAJO 

O u r  e x a m i n a t i o n  o f  the  non - sapon i f i ab l e  p o r t i o n  o f  ba la ta  resin d id  n o t  reveal  the  presence  

o f  c y c l o l a u d e n o l  (Ia),  bu t  the  re la ted  te t racyc l ic  t r i te rpenes ,  cyc loa r t eno l  ( I Ia)  a n d  24-methyl -  

e n e c y c l o a r t a n o l  ( I l i a )  were  ident i f ied  a l o n g  wi th  squa lene ,  f l - amyr in  and  lupeol .  T h e  ke tones  

de r ived  f r o m  the  a b o v e  a lcohols ,  viz.  cyc loa r t enone ,  2 4 - m e t h y l e n e c y c l o a r t a n o n e ,  f l -amyre-  

n o n e  a n d  lupenone ,  were  a lso  ident i f ied  as cons t i tuen t s  o f  the  resin.  I t  is o f  in teres t  to  no te  

tha t  ba la t a  resin,  besides  a f fo rd ing  a c o n v e n i e n t  source  o f  al l - t rans  squalene ,  con ta ins  t r i ter-  

peno id s  wh ich  are  de r ivab le  f r o m  squa lene  on  cu r ren t  theor ies  o f  biogenesis .  6 

E X P E R I M E N T A L  

Hydrolysis of the resin with ethanolic KOH (10%) and isolation of the product through ether afforded 
a non-saponifiable fraction (90~ of resin) which was chromatographed on alumina. Elution with light 
petroleum afforded fraction A (16~ of resin), while light petroleum-benzene (4:1) gave a mixture of ketones 
(fraction 13). Final elution with Et20--MeOH (19:1) afforded a mixture of alcohols (fraction C). 

FractionA. This was shown to be identical (i.r., NMR, mass spectra, GLC, thiourea adduct) with an authen- 
tic specimen of all-trans squalene. 

Fraction C. The mixed alcohols (72 g) in pyridine (150 ml) containing benzoyl chloride (65 ml) were 
heated at 100 ° (15 hr) and the derived benzoates (110 g) were dissolved in acetone (250 ml) and kept at 0 ° 
(2 hr). Thes••idwhichseparated•cr•pa•(9.5g)wasrecrysta••izedfr•macet•neandaff•rded•upeny•benz•ate 
identical (m.p., [~] o, i.r.) with an authentic sample. Identity was confirmed by conversion to lupeol and lupenyl 
acetate. After removal of lupenyl benzoate by filtration the original mother liquor was kept at 0 ° (30 min) 
when a second crop (b) was obtained which crystallized from acetone to give a mixture (GLC) (6.9 g), m.p. 
117-119 ° [z] D + 70 °. The crop b mother liquors, on standing overnight at 0 °, deposited a third crop (c) 
(12.5 g). 

The crop b benzoates (2-2 g) were chromatographed on silica gel impregnated with AgNO3. 7 Elution with 
light petroleum-benzene (2:1) afforded cycloartenyl benzoate (IIb) (0-9 g), from acetone, m.p. 131 °, [~] D + 
75 ° (lit., s m.p. 130 °, [~] D + 76°). The i.r. spectrum was superimposable on that of an authentic specimen. The 
identity of the benzoate (lib) was further confirmed by its conversion to the known 3fl-acetoxy trisnorcyclo- 
artanoic acid (IV). 9 Continued elution of the column with the same solvent afforded a mixture which was later 
followed by 24-methylenecycloartanyl benzoate (0.3 g) (IIIb) crystallized from acetone, m.p. 156-158 °, 
[~] D + 59"5 ° (lit.,9 m.p. 156-157°; [~] D + 62°). The i.r. spectrum was identical with that of an authentic sample, 
while conversion of the benzoate to the known 24-oxo derivative (V) t° confirmed its structure. 

The crop c benzoates were recrystallized from ethyl acetate to give fl-amyrin benzoate (m.p., mixed m.p. 
and [~] ~; m.p., mixed m.p. and [~] D of acetate, also i.r. identity). 

Fraction B. This consisted of ketones (i.r.) which could not be separated by column chromatography. The 
constitution of the mixture was established by reduction of the mixture with LiAIH4, conversion of the derived 
alcohols to benzoates and proceeding as described under fraction C when the same benzoates were isolated. 
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